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(54) MICROWAVE PLASMA TREATING DEVICE 

(57)Abstract: 

PURPOSE: To prevent microwave from leaked outside of 
a plasma treating device by assigning the second 
cylindrical microwave leakage preventing means 
consisting of at least a microwave absorbing body at the 
outside periphery of a plasma transport tube an the 
opposite side of a rectangular wave guide tube, coaxially 
with the first microwave leakage preventing means. 
CONSTITUTION: As the second microwave leakage 
preventing means 22a and 22b, fluid microwave 
absorbing body F is used. Then, the space far 
accommodating the fluid is assigned on the end face 
side opposite to a wave guide tube 2g of the first 
microwave leakage preventing means 11a and 11b. 
Further, a cylindrical fluid housing member formed at the 
outside periphery of a plasma transportation tube 3 is 
assigned outside of the plasma transportation tube, 
coaxially with the first microwave leakage preventing 
means 11a and 1 1b. The fluid housing member forms the 
common space for the space which houses the 
microwave absorbing body F and that which houses the cooling media of the microwave 
preventing means 11a and 1 lb. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rectangular waveguide which makes microwave spread is made to penetrate the 
plasma duct which established the processing room in the end. A prevention-of-microwave- 
leakage means to have the choke structure for microwave arranged in the periphery of the 
plasma duct of the bond part of said rectangular waveguide and plasma duct is provided. In the 
microwave plasma treatment equipment made to generate the plasma by microwave in said 
plasma duct Said prevention~of-microwave-leakage means made into the 1st pre vent ion-of- 
microwaveHeakage means is followed. The 2nd prevention-of-microwaveHeakage means which 
presented tubed and which consists of a microwave absorber at least is arranged on the 1st 
prevention-of-microwaveHeakage means and the same axle at the periphery of said rectangular 
waveguide and plasma duct by the side of hard flow. Microwave plasma treatment equipment 
with which the die length by the side of said plasma duct of said microwave absorber was set up 
more greatly than the gap width of face of said 1st prevention-of-microwave-leakage means and 
plasma. 

[Claim 2] Microwave plasma treatment equipment according to claim 1 with which said 2nd 
prevention-of-microwave-leakage means consists of fluid stowage material which contains the 
microwave absorber of the microwave absorber of a fluid, and said fluid. 
[Claim 3] Microwave plasma treatment equipment according to claim 2 with which said fluid 
restoration formation member becomes an inside from the metal which prepared the projection. 
[Claim 4] Microwave plasma treatment ****** according to claim 1 which said 2nd prevention- 
of-microwaveHeakage means becomes from a solid microwave absorber. 
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DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the microwave plasma treatment equipment 
which formed still more nearly another prevention-of-microwaveHeakage means in a prevention- 
of-microwaveHeakage means to have the choke structure for microwave. 
[0002] 

[Description of the Prior Art] There are some for which the plasma generated by microwave is 
used in plasma treatment equipments, such as a CVD system which is one of the equipment 
which forms a thin film, and an etching system for semi-conductor manufacture. Drawing 4 is the 
outline block diagram of conventional microwave plasma treatment equipment, and drawing 5 is 
the outline block diagram showing the important section. The microwave generated with the 
microwave oscillator 1 is supplied to the plasma generating space 4 in the plasma duct 3 made 
from a quartz through the waveguide circuit 2 so that it may illustrate. The waveguide circuit 2 is 
two or more rectangular waveguide 2a -2g. It is constituted. Isolator 2b for protecting an 
oscillator 1 from a reflected wave in the middle of the waveguide circuit 2 The power monitor 5 
which measures an incident wave and a reflected wave, and the impedance matching box 6 which 
takes adjustment of an impedance in order to transmit power effective in a load are formed. 
[0003] The plasma duct 3 is 2g of waveguides of the endmost part of a waveguide circuit. It is 
prepared in the condition of having penetrated and is 2g of waveguides. The trailer device 7 
equipped with the movable shorting bar for adjusting the maximum electric-field location in a 
waveguide so that it may be in agreement with the location of the plasma duct 3 is formed in the 
terminal section. In the end of the plasma duct 3, it is gas supply opening 3a. It is prepared, the 
processing room 8 is established in the other end, the substrate holder 9 is arranged to that 
interior, and the substrate 10 is held on this holder. Vacuum suction of the inside of the plasma 
duct 3 and the processing room 8 is carried out by the exhauster which is not illustrated. 
[0004] when such equipment performs plasma treatment, while exhausting the inside of the 
plasma duct 3 — the gas for processing — gas supply opening 3a from — it supplies, and a 
quantity of gas flow is adjusted so that the inside of the processing room 8 may become 
predetermined gas pressure. Then, plasma treatment predetermined in a substrate 10 is 
performed by the plasma which the microwave (2.45GHz) generated with the microwave 
oscillator 1 was supplied to the plasma generating space 4 in the plasma duct 3, Plasma P 
generated in this plasma generating space 4, and the plasma diffused in [ whole ] the plasma 
duct 3 gradually, and was diffused to the processing room 8. 

[0005] Therefore, as shown in drawing 5 , it is 2g of waveguides. In a bond part with the plasma 
duct 3 In order to prevent leakage of the microwave which spreads a gap with the plasma P 
generated in 2g 1 or 2g 2 and the plasma generating space 4 of through tubes of a waveguide 
when Plasma P showed conductive behavior by the TEM mode well-known prevention-of- 
microwave-leakage means 1 1a which has the choke structure for microwave, and 1 1b It is gas 
supply opening 3a so that the plasma duct 3 may be surrounded, respectively. 2g of waveguides 
by the side of and and the processing room 8 It is attached and they are this leakage control 
means 1 1a and 11b. It consists of the outer case member 1 1a1 which forms choke structure, 
1 1 b1 and a container liner member 11a2, and 11b2. Cylinder-like fluid stowage material 12a 
which makes the space which contains a cooling medium W form in a periphery in order to cool 
these prevention-of-microwave-leakage means, and 12b They are prevention-of-microwave- 
leakage means 1 1a and 1 1b, respectively. It is attached outside in the said alignment and made 
to circulate with the cooling water circulation system which does not illustrate water as a cooling 
medium. 

[0006] However, prevention-of-microwave-leakage means 11a which has the above-mentioned 
choke structure for microwave If it explains, in a B point, it separates spectrally into an A point 
side (F1), and the microwave which spread the gap in C point by the TEM mode is spread, and it 
will separate spectrally into D point side (F2), and it will be spread. Although total reflection is 
carried out from an A point to a B point in order to connect too hastily in an A point, in a B 
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point, it separates spectrally into D point side (R1), and the microwave spread to the A point 
side is spread, and it separates spectrally into C point side (R2), and this reflected wave is 
spread by it. Therefore, in order to prevent that the microwave by which the above-mentioned 
spectral separation (F2) and spectral separation (R1) were compounded is revealed out of 
equipment from D point Fluid stowage material 12a and 12b 2g of the edge by the side of the 
plasma duct 3 to waveguides So that the periphery of the plasma duct 3 by the side of hard flow 
may be met Microwave attenuation tubing 13a which has proper die length, and 13b It is 
prepared, respectively and is made to decrease by making the gap of this attenuation tubing and 
Plasma P spread by the TEM mode. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, it is tended as general needs to avoid 
enlargement of equipment. Moreover, when there is an order of a miniaturization specification 
from a user and it makes it correspond to this, it follows on shortening of the above-mentioned 
plasma duct 3, and they are microwave attenuation tubing 13a and 13b. Since it is shortened In 
order that the revealed microwave might not fully decline, the microwave will be irradiated by the 
substrate 10 and there was a problem of doing damage to devices, such as a substrate. 
[0008] 

[Means for Solving the Problem] In claim 1 of this invention, to the rectangular waveguide which 
makes microwave spread Make an end penetrate the plasma duct which prepared the processing 
room, and a prevention-of-microwaveHeakage means to have the choke structure for microwave 
arranged in the periphery of the plasma duct of the bond part of a rectangular waveguide and a 
plasma duct is provided. The conventional prevention-of-microwave-leakage means for which 
the microwave plasma treatment equipment made to generate the plasma by microwave is 
targetted the 1st prevention-of-microwaveHeakage means into a plasma duct is followed. The 
2nd prevention-of-microwaveHeakage means which presented tubed and which consists of a 
microwave absorber at least is arranged on the 1 st prevention-of-microwave-leakage means and 
the same axle at the periphery of a rectangular waveguide and the plasma duct by the side of 
hard flow. Die length by the side of said plasma duct of a microwave absorber is characterized by 
being set up more greatly than the gap width of face of the 1st prevention-of-microwave- 
leakage means and the plasma. 

[0009] Moreover, in claim 2, it is characterized by the 2nd prevention-of-microwave-leakage 
means consisting of fluid stowage material in which the space filled up with the microwave 
absorber of the microwave absorber of a fluid and a fluid is made to form. 
[0010] Furthermore in claim 3, fluid stowage material is characterized by consisting of metal 
which prepared the projection in the inside. 

[0011] Moreover, in claim 4, it is characterized by the 2nd prevention-of-microwaveHeakage 

means consisting of a solid microwave absorber. 

[0012] 

[Function] If it is made the configuration indicated to above-mentioned claim 1, it will be 
prevented that revealing the microwave revealed from the 1st prevention-of-microwaveHeakage 
means which has the choke structure for microwave out of plasma treatment equipment 
irradiates to the substrate by which is prevented and plasma treatment is moreover carried out. 
[0013] If it is made the configuration indicated to claim 2, the microwave revealed from the 1st 
prevention-of-microwaveHeakage means will be absorbed the 1st prevention-of-microwave- 
leakage means being cooled especially, and, moreover, the structure of the 2nd prevention-of- 
microwave-leakage means will be simplified. 

[0014] If it is made the configuration furthermore indicated to claim 3, absorption to the 
microwave absorber of the microwave especially revealed from the 1st prevention-of- 
microwave-leakage means will be performed efficiently. 

[0015] Moreover, if it is made the configuration indicated to claim 4, the member which holds 

especially a microwave absorber will become unnecessary, and anchoring of a microwave 

absorber will become easy. 

[0016] 

[Example] 
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<Example 1> drawing 1 is the outline block diagram showing the important section of the 1st 
example concerning this invention. It sets to drawing and is 2g. A rectangular waveguide and 3 
are a plasma duct and 3a. Gas supply opening and 8 are a processing room, 11a, and 1 1b. It is a 
prevention-of-microwaveHeakage means to have the choke structure for microwave, and is 
completely the same as drawing 4 and drawing 5 . 

[0017] prevention~of-microwave-leakage means 11a of drawing 5 this example indicates the 
conventional example to be, and 11b the 1st prevention-of-microwaveHeakage means — 
carrying out — 2nd prevention-of-microwaveHeakage means 22a and 22b while using 

the microwave absorber F of a fluid They are 1st prevention-of-microwaveHeakage means 11a 
and 1 1b about the space which contains this fluid. 2g of waveguides To the end-face side of 
hard flow And the fluid stowage material of the shape of a cylinder made to form in the periphery 
of the plasma duct 3 is 1st prevention-of-microwaveHeakage means 1 1a and 1 1b to the outside 
of a plasma duct. It is arranged on the same axle. 

[0018] 2nd prevention-of-microwaveHeakage means 22a and 22b Especially the fluid stowage 
material to constitute is the space and 1st prevention-of-microwave-leakage means 11a which 
contain the above-mentioned microwave absorber F, and 11b. In order to make common use 
space with the space which contains a cooling medium form, it consists of the 1st fluid stowage 
material 22a1, the 22b1 and 2nd fluid stowage material 22a2, and 22b2. The 1st fluid stowage 
material 22a1 and 22b1 are fluid stowage material 12a of drawing 5 which shows the conventional 
example, and 12b. It is 2g of waveguides, respectively. It is made to extend to a hard flow side. In 
order to make this fluid stowage material 22a1, the container liner member 1 1a2 which forms 
22b1 and choke structure, and 1 1 b2 seal, respectively The 2nd fluid stowage material 22a2 and 
22b2 are prepared in the periphery of the plasma duct 3, and this fluid stowage material 22a2 and 
22b2 need to be the quality of the materials which penetrate or absorb microwave. 
[0019] What is necessary is for the microwave absorption coefficient of this microwave absorber 
just to determine the dimension of the microwave absorber F suitably, especially — die length L1 
by the side of the plasma duct 3 the gap width of face of the container liner member 1 1a2, and 
1 1b2 and Plasma P in which it is desirable to shorten for the reason of [ having described 
above ] a miniaturization, and it forms choke structure — L2 ** — if it carries out — L1 >L2 it 
is — things are desirable. In this case, the microwave after spreading the gap of the above- 
mentioned container liner member 1 1a2, and 1 1b2 and Plasma P by the TEM mode is absorbed, 
spreading the inside of a microwave absorber. L1 [ conversely, ] — < — L2 it is — if — although 
the microwave which spread the above-mentioned gap is reflected in part at D point shown in 
drawing, without most is absorbed by the microwave absorber — the die length L1 of a 
microwave absorber It will pass through a gap as it is. 

[0020] It sets to this example and they are 1st prevention-of-microwaveHeakage means 1 1a and 
1 1b about the microwave absorber F of a fluid. Since it is using also [ cooling medium ], they are 
2nd prevention-of-microwave-leakage means 22a and 22b. It can simplify. In this case, water, 
alcohol, etc. are illustrated as a microwave absorber, moreover, 1st prevention-of-microwave- 
leakage means 11a and 1 1b from — microwave attenuation tubing 13a shown in the conventional 
example since the microwave to reveal can be made to absorb with a microwave absorber, and 
13b While becoming unnecessary, the plasma duct 3 can be shortened. 

[0021] <Example 2> drawing 2 is the outline block diagram showing the important section of the 
2nd example concerning this invention. It sets to drawing and is 2g. A rectangular waveguide and 
3 are a plasma duct and 3a. Gas supply opening and 8 are a processing room, 21a, and 21b. It is 
a prevention-of-microwave-leakage means to have the choke structure for microwave, and is 
completely the same as drawing 4 and drawing 5 . 

[0022] Like an example 1, although this example consists of the 1st fluid stowage material 32a1, 
the 32b1 and 2nd fluid stowage material 32a2, and 32b2, the fluid stowage material which 
constitutes 2nd prevention-of-microwaveHeakage means 32a and 32b This 1st fluid medium 
formation member 32a1 and 32b1 are conic projection 32c so that it is necessary to be a 
conductor and may illustrate to that inside. Many are prepared. Moreover, the 2nd fluid stowage 
material 32a2 and 32b2 need to be the quality of the materials which penetrate or absorb 
microwave. 
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[0023] Projection 32c prepared in the 1st fluid stowage material 32a1 and the inside of 32b1 
Since it will have the break point of an impedance in the microwave circuit formed in this fluid 
stowage material 32a1 and the space of 32b1, the microwave revealed in this part is reflected in 
it. 

[0024] the microwave absorber F — an example 1 — the same — die length L1 by the side of 
the plasma duct 3 of a microwave absorber the container liner member 1 1a2 which forms choke 
structure, and gap width of face L2 of 1 1 b2 and Plasma P L1 >L2 it is — while things are 
desirable and the microwave after spreading by the TEM mode spreads the inside of a microwave 
absorber, it absorbs — having — and above-mentioned projection 32c It reflects and is 
absorbed again. 

[0025] Projection 32c which reflects the microwave absorber F which makes microwave absorb, 
and microwave in this example Since it is using together, absorption of microwave becomes 
efficient. This projection may be other configurations, without being limited in the shape of a 
cone, and is [0026] which may be beltlike. <Example 3> drawing 3 is the outline block diagram 
showing the important section of the 3rd example concerning this invention. It sets to drawing 
and is 2g. A rectangular waveguide and 3 are a plasma duct and 3a. Gas supply opening and 8 are 
a processing room, 11a, and 11b. The prevention-of-microwave~leakage means and 12a which 
have the choke structure for microwave, and 12b Fluid stowage material and W are cooling 
media, and completely the same as drawing 4 and drawing 5 . 

[0027] prevention-of-microwave-leakage means 11a of drawing 5 this example indicates the 
conventional example to be, and 11b the 1st prevention-of-microwave-leakage means — 
carrying out — 2nd prevention-of-microwave-leakage means 42a and 42b ****** — The 
microwave absorber S of the solid-state with which the bore was formed in the shape of [ of the 
almost same dimension as the outer diameter of the plasma duct 3 ] a cylinder They are fluid 
stowage material 12a and 12b, respectively. 2g of waveguides The end face by the side of hard 
flow is made to contact, and they are 1st prevention-of-microwave-leakage means 1 1a and 1 1b 
to the periphery of a plasma duct. It is made to arrange on the same axle. 

[0028] the microwave absorber S — an example 1 — the same — die length L1 by the side of 
the plasma duct 3 of a microwave absorber The container liner member 1 1a2 which forms choke 
structure, and gap width of face L2 of 1 1b2 and Plasma P L1 >L2 it is — things are desirable, 
and the microwave after spreading by the TEM mode is absorbed, spreading the inside of a 
microwave absorber. 

[0029] In this example, a polyiron, a ferrite, the cement containing graphite, etc. are illustrated as 
a microwave absorber S. Moreover, what is necessary is for anchoring to become easy and just 
to bind after anchoring tight from a perimeter, if the microwave absorber is beforehand made into 
the shape of a half-rate. 
[0030] 

[Effect of the Invention] As mentioned above, according to invention indicated to claim 1, it can 
prevent that the microwave revealed from the 1st prevention-of-microwave-leakage means 
which has the choke structure for microwave irradiates revealing out of plasma treatment 
equipment to the substrate by which can prevent and plasma treatment is moreover carried out. 
Moreover, since a plasma duct becomes short while microwave attenuation tubing shown in the 
conventional example becomes unnecessary, plasma treatment equipment can be miniaturized. 
[0031] According to invention indicated to claim 2, the microwave revealed while cooling the 1st 
prevention-of-microwave-leakage means can be absorbed, and, moreover, the 2nd prevention- 
of-microwave-leakage means can be simplified. 

[0032] According to invention furthermore indicated to claim 3, the microwave revealed from the 
1st prevention-of-microwave-leakage means can be made to absorb efficiently to a microwave 
absorber. 

[0033] According to invention indicated to claim 4, the member which holds a microwave 
absorber becomes unnecessary and, moreover, a microwave absorber can be attached easily. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the 1st example of the microwave plasma 
treatment equipment concerning this invention. 

[Drawing 2] It is the outline block diagram showing the 2nd example of the microwave plasma 
treatment equipment concerning this invention. 

[Drawing 3] It is the outline block diagram showing the 3rd exampile of the microwave plasma 
treatment equipment concerning this invention. 

[Drawing 4] It is the outline block diagram showing conventional microwave plasma treatment 
equipment. 

[Drawing 5] It is the outline block diagram showing the important section of drawing 4 . 

[Description of Notations] 

2g Rectangular waveguide 

3 Plasma Duct 

8 Processing Room 

11a 11b 1 st prevention~of~microwave-leakage means 

22a 22b, 32a, 32b, 42a, 42b 2nd prevention-of-microwave-leakage means 

22a1, 22b1, 22a2, 22b2, 32a1, 32b1, 32a2, 32b2 Fluid stowage material which contains a 

microwave absorber 

32c Projection 

F The microwave absorber of a fluid 
S A solid microwave absorber 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 

3a 




[Drawing 3] 
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3a 




[Drawing 5] 
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b <O^Xv|ft^»3«©S«»*6W»*2g tjaww 
M©^Xvlftjai1Sf3co^«te»3J:5K:, ^ScoS^ 
SttSv-f ^niSMgf 1 3a , 1 3b A^tl-^nS 
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(3 

3 

[0 0 0 7] 
[0 0 0 8] 

:/ ^ xvfsit t <DMttffi<D ^mmtgoftM \zm 
1 cov-f ^ umm®±^wt£m&±j<zmm 

[0 0 0 9] ^^»^2fC^ViT^ I2W^D 

[ooio] *sfcw*3a3te^^T«, ffi»wm«tt 
a*, ftffiiz&m&mvtrz&mm&zfc&zti&wmzi*? 

[ooii] &ftm&m4\z&^x\t, i2©^^n 

[0 0 12] 

[0013] s&n*B2teE«L«:«iiasrcm«» # 

fcnjg 1 © v-f # njRiBjfi|»j|:¥S3W?MP^nt>t>* l © 
[0 0 14] S6fc«*«3te|B«U*i«l*fc-r*lK* 

«p fcjg l o v-f * n ttffikRfjk#ft^ £ if ft U v< ^ 



i tf|^7-3 2 1 0 96 

4 

[0 0 15] *&«*J«4fcE«cUfc*lJ«lC'rntf, 4* 

\z^^?ummfc*wmT&m*i^mhtzQ. v& 

[0 0 16] 

[HJS«|] 

i >^ i tt#5Wlfc:«s* i ©sB««co»»ft 

«-r««*iJ*BlT?S5. HIC*V»T» 2g 

iia, iib\z^'C?u$im^3-&mm&mT 

[0017] «e*#5£^r s 5 <Z)V<f ^ D 

ttWftRr Jk^S 11a, llbSJBl v-f * D jgf ft 
KriWRfcU *2©v>f ^n«aWiBjI:*«2 2 a , 
2 2b ilt, «ff©^-f^Djft»JR#:F&ffl^Si:* 

ih^ai ia , lib <om^2g tmjjfooiffimm 

\z, fr^7?Xv1faMW3<D&m\zMmisikZR1ftft<D 

DiS««B&lh^Sl la, lib tH«±fcE«§n& 
[0 0 18] ^20^^0^1^11:^2 23, 2 

11a, 1 lb ©?^jK^iRittt"«^IWt<D*fflffin 
£^J*$^feJse>ir> » 1 <Z>«#:JRj»8B« 2 2al, 2 2 
blfc»2<Z>i«#JR»aS»2 2a2, 2 2b2£*>6*faftSn 
» 1 2 2 al f 2 2bltt, 

Sr^-rsr 5 <z>«#yK««» i 2a , i 2b s*n*n« 

»2 2al, 2 2blt^a— f«JS*»*-rSf*3««8«l 
la2, 1 lb2i:**n*n»BHS^*fc«&fc, 

3 CD^M^ 2 CDS6#:iKi»ffiS 2 2 a2, 2 2 b2£ 
RttT^feO, 21(©«#:JRl|flSe« 2 2 a2, 2 2b2te, V-f 

[0 0 19] T-f ^njftKiR#:F«>^Stt, ^OV-T^ 

<, ^B~2mfe*m&tz>nnmii ia2, iib2t 

y^XvP^OH^i|i^L2 fcf^t, LI >L2 TS) 
£ b^<, 21CD»^ ±firt« 1 1 a2, 1 

lb2 < 2:^X^P2:©M«*TEM^-HTe«Ufc« 

^$n^o ®^li <L2 T^ntf, -henncfiflti/ 

[0 0 2 0] **Jfi«fc*ViTtt. Sft^^D« 
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5 

iR^F^Sg 1 ©7^ ^ aWmtm±^8t 11a, lib 

K&lh^® 2 2a , 2 2b ^fBiSt^"?^. ^0*^> V 

ti5. ^lCDV-f^n^S^jh^l la , 1 

lb frZMn^Z^ PtiWi%^ pum&J&mz^r) 

«tt 1 3a , i 3b tf^mztzz tmz, ??x^m 

[0 0 2 1] <H8S#1 2 >0 2 ^*^S^^#^M 2 (Dm 10 
8\${&m^ 2 1a, 2 1b ^^n$^a- 

[0022] *mm&mmffiM i tmmiz. mz&^-i 

?n&Mn®}±^m3 2 a , 3 2b^«^-r^at*iRffi 
g&#7^\ IS 1 <©^#*iffi^ 3 2 al, 3 2 bl £fg 2 (Dm 
#:TOfcgW3 2a2, 3 2b2<h^^^$tlXV^^ 21 
C0miO^#:^^^#3 2al, 3 2 bite, m&X& ^9 

^^h^d, j£<Dftm\zu. m7sk-tz>&5\zM7tup} 

<Dffi&J&m&M3 2a2, 3 2b2«. T-f^D^^^ 

[0 0 2 3] HI l<£^#*ffilW 3 2al, 3 2bl<Z)l*lH 
f:t^fi3 2c ft ^CD^IRfflgS#3 2al, 3 2 

[0 0 2 4] V^^Dfe®JK^F^> 30 

\z, &uwtwufc<D7?x^mmm3Wo&°&'Li 

^a~?mm&Mm-Z>iHffi&ttl la2, l lb2£ 

^7Xyp t-ommm^ li >L2 

±IBSfiB3 2 c ^MltbTB^W^ti^o 
[0 0 2 5] ^JSt^t^ViTf^ *7-f #Pi££K*K2 

\zuz>o ~<Dmm±RMmzm3£zftz>z.h?3:<, mo 40 
[0026] <mmm 3 >m 3 te^mwizmzm 3 <&m 

»J©SS^itWI«0T^§o Bfccfc^T* 2g 
te^*g:<g\ 3^y^Xv»5i1f> 3 a te#X«*S 
P. 8 11a, lib ^^D^fa- 

^*ig^^-r^V<^P?gjS»g§±^^ 12a, 12 

[0027] ^rnmmu, «M^ti5^^n 

^mg&it^l la , 1 lb &m 1 # V&M®, 50 



#i¥7-3 2 10 9 6 

6 

gfrih^gtU ^2^-r^a^«SE5ifc^g4 2a , 

42b itt, ftm^7X^mm 4 g3<DKmtm£m 
c^m<DHnmzmj$znfrm&<z)^'t ? u$m®L&s 
*n*tm»wMm&i 2a , 1 2b <om$L*g2g 

m\zmi<D^<1?a$iM&ffi±^mi la , llb<hH 

[0 0 2 8] v^ni£&JK#:S^ Hjffi« 1 tH« 

3 L 3-#mm*M&V Zftffi&ttl la2, llb2£ 
^X^P£<Z>W8MIL2 LI >L2 T&££<h 

[0 0 2 9] **JB«fc*ViTtt, v-f ^n?S®:iK#:S 
[0 0 3 0] 

4#u&mmffi±¥m^mmvtz.^#nm*, x? 
xvmw%n&M&^mMT&zLfiiffi±^2>* * 

[0031] ^fcw*«2^ia«U}fc5iw^j:n«, n 

[0032] $ & izm&m 3 tee«bfc»wr±fttf. 

[0033] &rcM&m4izmmvitmmiz&n\& v 

[HI] **98fc««v>f^njft^9Xvffla»*o* 
[02] **Mfc«Sv^^nJft^^XvJffl3l»«<o* 
[03] *»Wfc«Sv^^n«^^Xv«l3a»«©» 

[04] «*<z>v^^p«^xvjase««:^-r«iB 

[0 5] 04CDS«*»"r«K«l*HT?*«o 

C^^ifeBJ] 

2g ^Sfift* 
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3 ^x^mmm 
8 %mm 

na, nb m i ®v>r 9 ummmkj^ 

22a, 22b, 3 2a, 3 2b, 4 2a, 42b 
2 2 al, 2 2 bl, 2 2 a2, 2 2 b2, 3 2 al, 3 2 bl, 3 



(5) 
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2a2, 3 2b2 v-f ^ u^mL^mut %>m&mm 
$t 

3 2c ^ 



[HI] 



M2] 



If 




32a 



4 2s 



32b \ 52c 



r 5^ — <* 




[03] 



[04] 




—753— 



(6) 



4SSPF7- 3 2 10 9 



DB5] 




(51) Int. CI. 6 

H 0 5 H 1/46 



B 9216 -2 G 



F I 



H 0 1 L 21/31 



—754— 



